BACKGROUND AND OBJECTIVES: Opioid misuse is at an all-time crisis level, and nationally enhanced resident and clinician education on chronic pain management is in demand. To date, broad-reaching, scalable, integrative pain management educational interventions have not been evaluated for effectiveness on learner knowledge or attitudes toward chronic pain management.
METHODS: An 11-hour integrative pain management (IPM) online course was evaluated for effect on resident and faculty attitudes toward and knowledge about chronic pain. Participants were recruited from family medicine residencies participating in the integrative medicine in residency program. Twentytwo residencies participated, with 11 receiving the course and 11 serving as a control group. Evaluation included pre/post medical knowledge and validated measures of attitude toward pain patients, self-efficacy for nondrug therapies, burnout, and compassion.
RESULTS: Forty-three participants (34.4%) completed the course. The intervention group (n=50), who received the course, improved significantly (P<.05) in medical knowledge, attitude toward pain patients, and self-efficacy to prescribe nondrug therapies while the control group (n=54) showed no improvement. There was no effect on burnout or compassion for either group. The course was positively evaluated, with 83%-94% rating the course content and delivery very high. All participants responded that they would incorporate course information into practice, and almost all thought what they learned in the course would improve patient care (98%).
CONCLUSIONS:
Our findings demonstrate the feasibility of an online IPM course as an effective and scalable intervention for residents and primary care providers in response to the current opioid crisis and need for better management of chronic pain. Future directions include testing scalability in formats that lead to improved completion rates, implementation in nonacademic settings, and evaluation of clinical outcomes such as decreased opioid prescribing.
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ORIGINAL ARTICLES and hypersensitization of pain receptors and pain pathways requires therapies that can address this differing etiology. Integrative medicine (IM) has an important role in chronic pain treatment and the medical literature now bears out the efficacy of many IM modalities for both acute and chronic pain management. 9 Research has provided both strong and weak evidence to suggest that mind-body modalities, acupuncture, dietary supplements, and movement therapies are effective approaches for pain, 10 often with equivalent or superior efficacy to current medical treatment and far fewer side effects. [11] [12] [13] [14] Further, integrative pain management has been proposed as primary prevention for opioid misuse. 13 Despite evidence supporting integrative interventions for pain management, they are yet to be widely implemented. As far back as 2007, the American College of Physicians (ACP) guidelines for low back pain included integrative therapies. 15 However, a 2013 survey reported that practitioners had not adopted these recommendations in their practices. 8, 16 
Education for Chronic Pain Management
The need for increased and better education for pain management was delineated by the Institute of Medicine in 2011. 17 Factors detracting from effective pain management include negative attitudes modeled by educators toward chronic pain patients. 18 Medical student, resident, and clinician self-efficacy and attitudes toward chronic pain patients tend to be negative; previously characterized as part of the hidden curriculum taught in medical training. 19 Core educational interventions have primarily focused on opioid education, deprescribing, and addiction management. The most effective form of educational intervention has not yet become clear. In a 2012 survey of practicing physicians, almost half reported unsatisfactory training for chronic pain management or opioid dependence. 20 The mean number of hours taught in medical school on pain management is 11 (range 1-31 hours). 21 A study of family medicine program directors found residencies provide an average of 33 hours of pain management education (range 2-180 hours). Greater time was associated with directors' belief that there are effective nonopioid pain treatments. 22 Five states require all or nearly all physicians to obtain continuing medical education (CME) on pain management and controlled substance prescribing. Only 22 states require at least some physicians to obtain such training. 23 A successful, innovative, educational program in Canada (the Ontario Extension for Community Healthcare Outcomes) demonstrated a weekly 2-hour case-based video conference significantly increased clinician self-efficacy for chronic pain knowledge and management and opioid prescribing. Most (96%) of clinicians and allied health practitioners who completed the postsurvey stated it was a worthwhile experience. 24 In Massachusetts, an online pain curriculum was evaluated for change in knowledge and attitudes with clinicians who recently treated chronic noncancer pain patients. Both the intervention (Managing Addiction and Pain in Primary Care course) and the control groups (any online CE pain course) improved significantly on pain practice behaviors and decreased in negative attitudes and reluctance to use opioids effectively when needed. This study demonstrates continuing education on pain management for clinicians is useful and effective. 25 Notably, online education allows for more effective distribution and scalability. 26 
The Need for Integrative Pain Management Education
While these interventions make a strong case for education, very little evidence exists on the effectiveness of integrative pain management education. An Oregon survey revealed clinicians frequently feel they do not have nonmedication options for chronic pain patients, with concurrent belief that opioid medications are not effective for many patients. 27 Primary care clinicians did not consider acupuncture as a first line of care despite patients' perception that acupuncture was useful for short-term pain improvement. While some patients are resistant to acupuncture due to a fear of needles; one study found some patients are able to overcome their fear in their willingness to try anything for pain relief. In addition, physicians were able to reduce needle aversion by demonstrating painlessness or offering a simpler treatment. 28 The opioid epidemic, increase in chronic pain, and lack of clinician knowledge and self-efficacy on pain management all lead to a central question: how to educate practitioners on chronic pain management, and more specifically, integrative pain management? To address this issue, we developed an 11-hour online integrative pain management curriculum for residents and practicing clinicians. The purpose of this study was to determine the effect of the course on resident and faculty knowledge and attitudes toward chronic pain management and the feasibility of delivering integrative pain education online to reach to a large group of graduate medical education institutions.
Methods

Course Description
The Integrative Pain Management (IPM) course is an 11-hour online course with a hybrid of written, video, and clinical case content. One of the first of its kind, the course was developed in 2017 by experts in integrative pain management at the Andrew Weil Center for Integrative Medicine. IPM examines current pain management, the differing pathophysiology of acute vs chronic pain, evidence-based integrative therapies, and clinical applications. The evidence for a wide variety of integrative modalities is described including nutritional approaches, mind-body therapies, manual therapies, acupuncture, cannabis, etc, as well as an hour devoted to strategies for deprescribing opiate medications. Since access to and cost of IM modalities is a concern for many patients, tools and inexpensive resources are provided. Clinicians can provide many of the therapies covered in the course. This study is the first to test the efficacy of the content and delivery of this course.
Sites and Participants
Participation in the IPM study was offered to current family medicine residencies participating in a collaborative educational program (63 sites): Integrative Medicine in Residency (IMR). 29 The IMR is a 200hour, competency-based, interactive, online IM curriculum designed for incorporation into primary care residency education. Topics include nutrition, physical activity, mindbody medicine, spirituality, botanicals, manual medicine, and other IM interventions. Active site selection was based primarily on length of time participating in IMR. Eleven of 17 sites invited agreed to participate in the study. The 11 control sites were from the remaining IMR sites, including those that declined participation as an active site. Table 1 shows site descriptions. Active sites had been participating in the IMR longer than control sites (average 6 years vs 2 years). Seven of the sites in both groups were university-based residencies; residency size 30 was comparable between groups. Active sites had more learners enrolled in the IMR (average 14 learners, range 4-36) than the control sites (average 9, range 0-33). Residents, faculty, fellows and other staff were eligible to participate in the study. Participants in both groups received a $10 Amazon gift card for completing each assessment (pre/posttest). Control group participants did not receive an educational activity but completed pre-and posttest assessments in the same timeframe as active participants. The University of Arizona Institutional Review Board approved the study.
Measures
Course Completion. Course completion required completing all of the course content (30 modules) and passing a medical knowledge test with a score of at least 70%. Participants were given three attempts to pass the test. Of the potential control participants (n=193), 87 consented and 54 completed pre-and posttest assessments. Most had an MD/DO degree (n=52, 96.3%) and more than half were residents (n=31, 57.4%). There was no statistically significant difference in characteristics between participants with pretest only and those with pre-and posttest data. No difference was found in participant characteristics between active and control group participants with preand posttest assessments (Table 3 ).
Completion
Of the 125 participants who logged into the course, 34.4% (n=43) completed the it. Participants who did not complete the course completed an average of 10 of the 30 modules (range 0-29 modules). Ten participants completed 29 modules; however, they did not pass (n=7) or take the test (n=3). Faculty were more likely to complete the course than residents (χ 2 [1]=6.7; P=.01; faculty n=23/45; 51.1% vs residents n=13/51; 25.5%). Pre/postassessment data was available for 40 of the 43 completers and 8 noncompleters (completed at least 75% content). Table 4 shows the results. The time by group interaction for medical knowledge was significant (P<.001). In posthoc comparisons, the active A 15-item scale assessing beliefs of health care providers about chronic back pain patients and the degree to which pain justifies impairments and disability. Items are rated on a 7-point scale (strongly disagree-strongly agree). The measure was adapted for the current study to assess attitudes toward chronic pain patients.
Change in Medical Knowledge, Attitude, Burnout, and Compassion
Higher scores indicate belief that chronic pain justifies impairment and disability.
Self-Efficacy for Using Non-Drug Therapies 33 (SEND)
A 10-item scale that measures self-efficacy in providing nonpharmacologic therapies to relieve common symptoms, eg, pain, anxiety, nausea, insomnia, stress, and fatigue. Items are rated on a scale from 0 (not confident) to 100 (very confident) and averaged to get a total score. Higher scores indicate greater selfefficacy in providing nonpharmacologic therapies.
Professional Quality of Life Scale -Compassion, Burnout Scales 34
The compassion satisfaction (positive aspects of helping) and burnout out (hopelessness, feelings of inefficacy) scales were used. Items are rated on a scale from 1 (never) to 5 (very often) in the past 30 days. A higher score indicates greater compassion and higher burnout.
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Burnout and compassion interactions were not significant.
Course Evaluation
Fifty-four participants completed the evaluation survey. Of these, 43 completed the course. Of the 11 who did not complete the course, 10 completed 29 modules and 1 completed 20 modules.
Reasons for Taking Course. Most participants indicated they were taking the course for personal knowledge/learning (83.3%) or to apply to clinical practice (77.8%). More than half (57.4%) indicated they were taking the course to meet continuing education requirements. Ten participants (18.5%) indicated they were taking the course due to health concerns for self or loved one.
Met Objectives. Table 5 shows the average rating and percent endorsing the top two rating categories (4) (5) . In terms of meeting learning objectives, the average ratings ranged from 3.3 (current state of pain management) to 3.9 (role of IM in pain management).
Course Content/Delivery. The average ratings ranged from 4.0 (instructional content amount) to 4.4 (faculty expertise, overall quality). Five participants (9.3%) felt there was bias toward a product/company, specifically, cannabinoid/marijuana recommendations and HeartMath. 35 We coded open-ended responses for themes. In terms of most useful (n=44), the medical cannabis section (n=14) was mentioned most frequently, followed by nonpharmacological modalities (n=8). Nutrition recommendations (n=6), cases (n=5), and pediatric pain (n=5), were also mentioned. For the least useful comments (n=30), most frequently mentioned was the repetitiveness of some course content (n=7) across multiple diagnoses, eg, "Several sections explaining the same modalities again (hypnosis, massage, etc...)." Time to Complete. Twenty participants (37%) completed the course in 12 hours or less, 18 (33%) reported 13-18 hours and 16 (30%) indicated the course took at least 19 hours to complete.
Application of Course Content. Participants rated the application items very highly. Ratings ranged from 4.3 (improve self-care/care for loved one) to 4.5 (change personal behaviors), with 93%-98% endorsing the top two response categories. All participants responded they would incorporate course information into their practice. Comments concerning incorporating content into practice (n=43) mentioned acquiring tools for treating pain (n=35), eg, "am more knowledgeable about the mind-body techniques, acupuncture, chiropractor, manual manipulation and will be more likely to recommend it." Specific approaches mentioned included supplements (n=8), botanicals (n=6), mind-body (n=3), etc. Additional comments included desire to utilize nonpharmacological approaches (n=6), more confidence to recommend nonpharmacological approaches (n=4), patient education options (n=3), and knowledge of evidence-based approaches (n=3).
Discussion
Results of this trial reveal that an 11-hour online course was effective in improving medical knowledge, enhancing attitudes toward chronic pain patients, and increasing sense of self-efficacy around the use of nonpharmacologic therapies. Satisfaction with course content and delivery methods was high, with 83.3%-94.4% of participants ranking the top categories. In addition, 92.6%-94.5% of participants believed the course would help them improve patient care and self-care. These results suggest that this IPM course can serve as an important component in a broad strategy to educate clinicians about nonpharmacological tools for managing chronic pain.
Course completion was 34.4% of total participants. Faculty (51.1% completion) were more likely to complete the course than residents (25.5% completion). The short study timeframe may have limited residents' ability to complete the curriculum, given competing demands.
Medical knowledge improved by 23.8% in the experimental group and was unchanged in the controls. One participant comment regarding knowledge gained was, "I am more knowledgeable about the mind body techniques, acupuncture, chiropractor, manual manipulation and will be more likely to recommend it." Similar comments were made concerning use of nutrition and dietary supplements. The change in learner attitudes is especially remarkable. One participant comment captured this aptly, "Mostly a wakeup call to remember compassionate care of chronic pain patients, rather than feeling burned out treating them."
Strengths of the study include the large number of participants, the indepth IPM education, multisite demonstration of feasibility and impact, inclusion of control sites, and use of a common curriculum for training residents and faculty.
Limitations include the 34.4% completion rate, and that the course did not have significant impact on compassion or burnout. This may have been too much to expect from an 11-hour intervention. Notably, the course took longer to complete than the estimated 11 hours for 63% of the learners. To get a better response rate amongst residents, allocating dedicated time to complete the course may help. Multiple shorter courses may improve completion rates as this would allow residents and clinicians to focus on the integrative modalities and pain syndromes that best match their practice. Although sites were not randomized, there was no difference in residency type, participant characteristics, or baseline medical knowledge. While there was a difference in attitude toward chronic pain patients at baseline, active sites showed an improvement in attitude while control sites did not. Additionally, while the course is priced comparably to other CME courses, 36 the fee could limit implementation. Future studies needs include confirming feasibility and efficacy in non-IMR residencies. An important next step is a study assessing provider prescribing practices and resulting patient satisfaction. This is critical to determining if the learners believe that implementing practice change would not be detrimental to patients' chronic pain. That is a much more complex, although vital study.
Although the body of evidence supporting IM has grown, and acknowledgement of its value confirmed by multiple agencies, few providers are trained in IPM. This IPM course holds significance as it is delivered entirely online. The course is scalable to reach large numbers of physicians, nurses, dentists, and pharmacists to effectively train future generations of providers, especially those practicing in rural and underserved areas away from academic institutions. As states begin to require CE for chronic pain, this course could meet the needs of large numbers of learners. The course is available for CE online to residencies, health care systems, and practicing physicians. 36 Ideally, this IPM course will reach residents and practicing clinicians, thereby increasing clinicians' tools for managing chronic pain and easing the suffering of the patients they serve.
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